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DETAILED ACTION 

Allowable Subject Matter 

1 . The indicated allowability of claims 3-5 is withdrawn in view of examiner's 
reconsideration of the prior art and of applicant's claimed invention. Rejections based 
on the new grounds follow. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 2, 12, 13 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Boyce et. al. (U.S. Patent No. 4,808,461). 

4. Claim 1 : Boyce et. al. teach a method of making a fiber blank 30 from at least 
one porous fiber structure, the method comprising the steps of: consolidating the porous 
fiber structure by forming within it a deposit of a refractory material (Col. 2 lines 30-36) 
by partially densifying the fiber structure so as to bond together the fibers of the fiber 
structure to enable the fiber structure to be handled without being deformed (Col. 2 
lines 46-51), and implanting rigid pins through the consolidating porous structure (Col. 
2 lines 15-25; Fig. 5) wherein said at least one fiber structure is consolidated by 
reducing its pore volume by no more than 40% of its initial value. 
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5. With respect to leaving empty the major fraction of the initial pore volume of the 
fiber structure, this limitation is interpreted to be anticipated by the recital of Boyce of 
selectively pressing during consolidation (Col. 2 lines 46-51). 

6. With respect to consolidating by reducing pore volume by no more than 40% of 
the initial value, examiner notes that consolidation by no more than 40% is inherent in 
the reference of Boyce. Specifically, the method of implanting rigid pins into the fiber 
structure necessarily results in at least some reduction of pore volume; however, 
Figures 4-6 indicate that pore volume is not nearly reduced to 40% of its initial value. 

7. Claim 2 : Boyce et. al. teach a method of making a fiber blank by bonding 
together porous fiber structures in order to obtain a blank of desired shape (Fig. 2; see 
32), the method comprising the following steps: consolidating each porous fiber 
structure by forming within it a deposit of a refractory material by partially densifying the 
fiber structure so as to bond together the fibers of the fiber structure to enable the fiber 
structure to be handled without being deformed (Col. 2 lines 30-36 and 46-51); putting 
the consolidated fiber structures together; and connecting them together by implanting 
pins of rigid material through the adjoining consolidated fiber structures (Col. 2 lines 15- 
25; Fig. 5) wherein said at least one fiber structure is consolidated by reducing its pore 
volume by no more than 40% of its initial value. 

8. With respect to leaving empty the major fraction of the initial pore volume of the 
fiber structure, this limitation is interpreted to be anticipated by the recital of Boyce of 
selectively pressing during consolidation (Col. 2 lines 46-51). 
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9. With respect to consolidating by reducing pore volume by no more than 40% of 
the initial value, examiner notes that consolidation by no more than 40% is inherent in 
the reference of Boyce. Specifically, the method of implanting rigid pins into the fiber 
structure necessarily results in at least some reduction of pore volume; however, 
Figures 4-6 indicate that pore volume is not nearly reduced to 40% of its initial value. 

10. Claim 12 : Boyce et. al. also teach the method of claim 1 wherein pins are used 
that are made in the form of rigid monofilaments (Col. 2 lines 2-5). 

1 1 . Claim 13 : Boyce et. al. also teach the method of claim 1 wherein the pins are 
used in the form of sticks of thermostructural composite material (Col. 2 lines 5-30). 

12. Claim 15 : Boyce et. al. also teach the method of making a fiber-reinforced 
composite material part, wherein a blank is made of shape corresponding to the shape 
of the part that is to be made by means of a method according to claim 1 (Figs. 2 and 
8; Col. 3 lines 30-33), after which the blank is densified by depositing a matrix within 
the remaining pore volume of each consolidated fiber structure (Col. 2 lines 31-36; Col. 
3 lines 36-65). 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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14. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boyce et. al. (U.S. Patent No. 4,808,461). 

15. Claim 4: Boyce et. al. teach the method of claim 1 as described above but do not 
specifically teach the method wherein said at least one fiber structure is consolidated by 
reducing its pore volume by an amount lying in the range of 8% to 40% of its initial 
value. 

16. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated a reduction of pore volume in the amount lying in the 
range of 8% to 60%. Boyce et. al. teach that insertion of rigid pins in the consolidated 
porous structure results in significant enhancement of the composite structure including 
improvement in critical strain energy release rate without a decrease in in-plane tensile 
strength or interlaminar shear strength (Col. 4 lines 8-20). It follows that, Boyce et. al. 
teach the principle that insertion of pins results in porosity dynamics effective for 
strength property modification. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have modified (decreased) the pore 
volume by the insertion of reinforcing pins anywhere within the range of 8% to 60% for 
the purpose of selectively modifying the strength properties of the composite material. 

17. Claim 5: Boyce et. al. teach the method of claim 1 as described above but do not 
specifically teach the method wherein said at least one fiber structure used has a pore 
volume ratio lying in the range of 50% to 70% and consolidation is performed so as to 
reduce the pore volume ratio down to a value lying in the range 40% to 60%. 
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18. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated a reduction of pore volume in the amount lying in the 
range of 8% to 60%. Boyce et. al. teach that insertion of rigid pins in the consolidated 
porous structure results in significant enhancement of the composite structure including 
improvement in critical strain energy release rate without a decrease in in-plane tensile 
strength or interlaminar shear strength (Col. 4 lines 8-20). It follows that, Boyce et. al. 
teach the principle that insertion of pins results in porosity dynamics effective for 
strength property modification. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have modified (decreased) the pore 
volume by the insertion of reinforcing pins anywhere within the range of 8% to 60% for 
the purpose of selectively modifying the strength properties of the composite material. 

19. Claims 6-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boyce et. al. (U.S. Patent No. 4,808,461) in view of applicant's admitted prior art. 

20. Claim 6 : Boyce et. al. teach the method of claim 1 but do not specifically teach 
the method wherein said at least one fiber structure is consolidated by forming a deposit 
of ceramic or of carbon. 

21. Applicant's admitted prior art (page 2, lines 15-20) teaches the method wherein 
each fiber structure is consolidated by forming a deposit of ceramic or of carbon. 

22. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated the ceramic or carbon deposit of applicant's admitted 
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prior art with the method of Boyce et. al. for the purpose of providing desirable 
consolidation properties. 

23. Claim 7 : Boyce et. al./Applicant's admitted prior art teach the method of claim 6 
as described above. Applicant's admitted prior art (page 2, line 10) also teaches the 
method wherein said at least one fiber structure is consolidated by chemical vapor 
infiltration. 

24. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated the chemical vapor infiltration of applicant's admitted 
prior art with the method of Boyce et. al. for the purpose of providing desirable 
consolidation properties. 

25. Claim 8 : Boyce et. al./Applicant's admitted prior art teach the method of claim 7 
as described above. Applicant's admitted prior art (page 1, lines 27-32) also teaches 
the method wherein said at least one fiber structure is consolidated by forming a 
ceramic deposit by chemical vapor infiltration after forming an interphase layer on the 
fibers of the fiber structure, said interphase layer lying between the fibers and the 
ceramic deposit. 

26. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated the interphase layer of applicant's admitted prior art with 
the method of Boyce et. al. for the purpose of providing desirable reinforcement of the 
fibers. 

27. Claim 9 : Boyce et. al./Applicant's admitted prior art teach the method of claim 6 
as described above. Applicant's admitted prior art (page 2, lines 3-8) also teaches the 
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method wherein said at least one fiber structure is consolidated by being impregnated 
with a liquid composition containing a ceramic or carbon precursor, and by transforming 
the precursor into ceramic or carbon. 

28. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated the precursor method of applicant's admitted prior art 
with the method of Boyce et. al. for the purpose of providing ideal densification 
properties. 

29. Claim 10 : Boyce et. al./Applicant's admitted prior art teach the method of claim 9 
as described above but do not specifically teach the method wherein a composition is 
used containing a ceramic or carbon precursor in solution. 

30. Examiner notes that it is well known in the art of composite making to provide a 
ceramic or carbon precursor in solution. Therefore, it would have been well within the 
ordinary skill in the art to have incorporated a ceramic or carbon precursor in solution in 
the precursor methods of Boyce/Applicant's admitted prior art. 

31 . Claim 11 : Boyce et. al. teach the method of claim 1 but do not specifically teach 
the method wherein pins are used that have been made by densifying and stiffening a 
yarn or tow by means of a matrix. 

32. Applicant's admitted prior art (page 1, lines 20-26) teaches the method wherein 
pins are used that have been made by densifying and stiffening a yarn or tow by means 
of a matrix. 
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33. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated the matrix of applicant's admitted prior art with the 
method of Boyce et. al. for the purpose of densifying and stiffening. 

34. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boyce et. al. (U.S. Patent No. 4,808,461) in view of Childress (U.S. Patent No. 
6,268,049). 

35. Claim 14 : Boyce et. al. teach the method of claim 1 as described above but do 
not specifically teach the method wherein the pins are implanted in at least two different 
directions. 

36. Childress teaches the method wherein the pins are implanted in at least two 
different directions (Fig. 2; Col. 4 lines 46-55) for the purpose of providing ideal 
reinforcing properties and to prevent cracking. 

37. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have incorporated the multidirectional pins of Childress in the method of 
Boyce et. al. for the purpose of providing ideal reinforcing properties and to prevent 
cracking. 

Conclusion 

38. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher K. Agrawal whose telephone number is 
(571 ) 272-3578. The examiner can normally be reached on Mon-Fri 8:30AM-5:00PM. 
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39. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Nguyen can be reached on (571 ) 272-4491 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

40. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



